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Abstract 
Methods 
Results Conclusion 
The current study examined gender differences 
in spatial knowledge of a virtual environment. 
Participants were required to find their way to a 
target object in either a colored or gray virtual 
building and then were asked to reverse their 
paths. For both men and women, wayfinding was 
more efficient in the color building than the gray; 
although, women were more hindered than men 
in reversing their paths in the color building.   
 
 
 
 
 
 
 
 
 
 
 
 
Introduction 
References 
Theory relating to cognitive maps states that 
there are two types of spatial knowledge, route 
and survey knowledge (Sadeghian, Kantardzic, 
Lozitskiy, & Sheta, 2006).  
Route knowledge is a memory sequence 
consisting of how to get from a starting location 
to another place and is considered an egocentric 
wayfinding strategy. Survey knowledge is a 
gestalt-like memory of relationships between 
locations and is viewed as an allocentric 
wayfinding strategy.  
Previous research on gender differences in 
spatial navigation have demonstrated that 
women are more likely to adopt an 
egocentric/route strategy focusing on landmarks, 
while men are more likely to adopt an 
allocentric/survey strategy  using global 
directions (Chen, Chang, & Chang, 2009; 
Coluccia, Iosue, & Brandimonte, 2007).  
We studied whether a gradient of colors could 
serve as environmental cues to establish spatial 
knowledge of a virtual building. We predicted that 
both females and males would benefit from the 
color-coding, but that females would particularly 
find the color cues useful in developing route 
knowledge of the environment. 
 
 
 
 
Participants. Participants were 59 male and 74 
female undergraduate students (age: M= 21.65, 
SD= 6.37) who had normal color vision.  
Materials and Procedure. The virtual building 
contained 10 common household objects (e.g. TV, 
lamp, etc.) that were randomly placed throughout 
the floor plan. In one condition, the hallways were 
painted with a progression of various colors, 
whereas, in the other condition, all hallways were 
gray. Participants were randomly assigned to either 
the color or gray building. After initial exploration, 
participants were asked to find their way from the 
TV to the lamp for 10 trials, known as the learning 
phase, and then asked to reverse their path on a 
successive trial, called the reversal trial. 
Navigational proficiency was based on a path 
efficiency score that was coded to indicate the 
number of errors made during the trial; a higher 
score indicates a greater number of errors made. 
 
 
 
 
 
 
Both men and women were more efficient 
(obtained a lower mean path efficiency score) in 
learning the route in the color building than the 
gray building, F(1, 127)= 3.82, p=.005. Analysis 
of the reversal-learning score (mean path 
efficiency score of the reversal trial minus mean 
path efficiency score of last learning trial) showed 
a significant condition x gender interaction, F(1, 
127)= 7.22, p=.008. In other words, women 
experienced a greater disruption in navigation 
than did men when the path was reversed in the 
colored building, F(1, 62)= 5.33, p=.024. In the 
gray building, however, there was no significant 
difference in navigational disruption between men 
and women on the reversal trial, F(1, 63)= 1.82, 
p=.182. Most remarkably, women had a 
significantly higher reversal-learning difference in 
the color building than the gray building, F(1, 
70)= 8.88, p=.004. Women made more errors 
during the reversal trial in the colored building 
than in the gray building. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chen, C., Chang, W., & Chang, W. (2009). 
Gender difference in relation to wayfinding 
strategies, navigational support design, and 
wayfinding task difficulty. Journal of 
Environmental Psychology, 29. 220-226. 
Coluccia, E., Iosue, F., & Brandimonte, M. A. 
(2007). The relationship between map drawing 
and spatial orientation abilities: A study of 
gender differences. Journal of Environmental 
Psychology, 27. 135-244. 
Sadeghian, P., Kantardzic, M., Lozitskiy, O., & 
Sheta, W. (2006). The frequent wayfinding-
sequence FWS methodology: Finding preferred 
routes in complex virtual environments. 
International Journal of Human-Computer 
Studies, 64(4). 356-374. 
 
 
 
 
Participants improved more dramatically in the 
color building than the gray for both genders as 
they progressed through the learning phase. 
Nonetheless, women were less efficient than 
men in reversing their paths in both building 
conditions. Women showed the most 
navigational disruption during the reversal trial in 
the color building. These results suggest that 
women used the colors as positional visual 
references to make right and left turns (e.g. turn 
right at the blue wall); therefore, when the route 
was reversed, this egocentric wayfinding 
strategy was a hindrance. On the other hand, 
men might have used the colors to provide 
directional information, in addition to positional 
information; therefore, this allocentric wayfinding 
strategy aided them in navigating the reversal 
trial. 
